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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a new test method for IC in 
which the number of I/O signals exceeds the present number by far by 
dividing a number of I/O signal lines into a plurality of sub-groups, and 
connecting each sub-group to one of I/O signal lines of a chip module to 
analyze an IC. 

SOLUTION: I/O signal lines of an IC are divided into a plurality of sub- 
groups. Each I/O cell within each sub-group is connected to one I/O 
signal line of a chip module by dotting. A test pattern is stored in latches 
303-305 of the I/O cell. An external signal is supplied to the output line 
201 of the I/O cell. Only the sub set of I/O cells in which the test 
results are not interfered within each sub-group is biased, and the 
residual I/O cells are extinguished. After the test cycle of the I/O cells, 
the data received by the test latches 303-305 are transferred to the 
outside. The signal generated in the output line 201 by the I/O cell is 
received and analyzed. To the I/O cells, this analyzing step is repeated. 
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Oir/H>fc<50 I /Off-^#S6 1 4 14*^^6 0 4<D 

[0 0 3 2] £JH, 7*-^fi«OW7!>Hat * 

*«lft**#"*-5fc»* IC6 0 7cOfa*<OJ»£K;y^ 

a-;V6 0 4_bco lo^7t- ^^^O^T(D*S5r I C 
<7) loco I/0-tr/u^{f-f-«|t Kyf^V^ EP*?a^ 

m6 <D*-* a) tf>#£\ »611, 
6 12, 6 1 3Ortc0 2*O^^7 L ^ h-r-<t*aiH3K 

I CO*t^-r5j»i Kyf^^m^t *«B 
K^tf^OglB (7yh7 p y>'h) l£J:oT&;*5 0 w 
^WJtKlX-'Sl^ 611, 612, 613. 609, 
6 10, 6 1 5 0±5*i^**^RT«*»*»S:lft* 

fcicfc9* **UCJ:9 llgOI C«ltTft<**a>I 

<OX 5ft*i?a-^6 0 411, ^ft(DA*ofc I CSrift 

[0 0 3 3] 2. 3 IC^^I/Ot/^Jf 
±«>ttWfci*ttf, h-r-<f I C<J0 I /0-fe/K9# 

(HptjSCM) O^fflJt^BSLT, locoi/Og^il 
WtSt^ty htrWWL, a^^I/Oir/u^i'SI? 
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A . uVytor* Mct«Effl-rSr t^-etSwiSr 

♦ I /O-fe^Offl^^lbtClBli-SttJ^x^ h • K 

♦ I /O^KOA^^ttidB8-*-5A*x^ h • K 

[0 0 3 4] h*fe^H"*-51ftWtt, im<OV7? 

Id J; ot, jftod^ I /Oir/uSrA^x^ h • KT 
[0 0 3 5] 2. 3. 1 b 

i /oir/uo-^y^/w— ^ta^T 1 ^ h • b*<omm 
©a*tt, b i d i fcA*r*-*o«Wbfcflr*^* 

^(tto-rT^ h • 7 y^fctttt Lfcy*— *4 1 1. 

4 2i, 4 3 i*iEm^n7£-tz>zk*-zim\zi-zzb 

H N l l ooi 54MSKCffiot7^ h • /^-y 

T^-^ • 4 $410. 420, 430. rs^fx 
-^JS4 11, 4 2 1, 4 3 1ST7 rHZiH»jllU 
1 2, 4 2 2, 4 3 2 iC^TA^f 3 w fc 

[0 0 3 6] ZCDmtlTX b • Kl?tt. A*li!^— 
cOlr-^^/u— ^OS^O I /Oir/utORT^4 0 5 75^4 

b^Mi-^x* hisoi^^ttt*- 4 o 



(8) 

ill, looi/ot;u©WS#*Sti s fEotf^h 

tzWte < «&<D I /Oir/KD^y-fe y b ftft^-f 4 - 

[0 0 3 7J fcttfjx* h • K"Ctt, tf f&tt B I D I 
io (D K?-f'<3 0 1 Sr-f ^tiwiSSftU 

M»ttK?^/<3 0 1^7^^/H«foT^>- 
/<3 0 2^U-</U-Cli)f^i-5w t^rS^-r^o :^7^ 

h X ^ /tfe^ty^-/^ I /O-fe/1" 

<att»/il«»wu fi*oi/ot;KO rHZ«»j «# 

THZSJ^Ij ff-^4 1 2, 4 2 2, 4 3 2^|*:>f^ 

— ^Jfctt7>f^x^^t5: £lcJ:oT. BID 

1 4 0 1, 4 0 2, 4 0 3£tmL ( K9-f ^ * K 

*&tt»» • ^~ KTib^i- 

StftVNV^/W (i^r© I /Oir/HcS<5<) X*<Dtt& 

30 -§-4 0 8£rBf£Lfe I/Oir;W(OA^^ ttKfflt^r 
<h^-e#, "C^S© L7t I /0"fe;W Isiy—st 3 0 2 
hSrtt»Lfc I/O-fe/UO K?W^<3 0 1 kmc 

[0038] i /o-t/uo^sftjQjatb^a, ftft^s 

hSS^7^ h • Kd^Jt»ofcm*(S^4 0 

40 7^ h • 7 ftCMlfcjglf^ F • z^-V 

fi, >b LT I CO#V«jcCiSU*it*ttt*& 

m*-&, tHKLfc I/0-fc/uSr±"C«ttLfcJ: 5 
\C%:tlb<Dlsis— ^3 0 2lCSLt7^ h-T^^flg-C 

OJ: 9 ^, tl7^h»7yf-S:BS7-^f^ff{: 

-*^^^-rKtS6o-C}81S-*-5*b, a*7^ h • 

1 1 0O£5#£SS&K:»o-Cx* h • 7y 

Tt>*hmmic*/7 birzzbizzoxmm^yyRxf 

so S CMO^ICfc^^ Z b 6 0 Z^r^ b%m 
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#x* h • — ytf^ h"t*6 w tdS"C#S 0 rafil 
(C, x* h^feORO^f £T05fefT-r$x 

[0 0 3 9] 2. 3. 2 A^JX* V 

I /ot/KOt^^-^A^f^ h • ^e— KottBH 

[ciftA/T, H#JOx* h • ^xry^T^Ox* h • 

9, rtbttB I D I icA^f** f&03lSte. h ■ 

9, mCiot, I /Ot;^5ltSoT7^ h 
•7^»*Lfcf-?4 1h 4 2 1, 4 3 1*jE 

x* h • A^-yii, l l 0 <D£ o ftj£3£»8&t£?BoT 
x* h • 7yfrti:0']l:V7 ht5ItlcJ:o-CSS 
h • x* h • 7yfrtK*«t5:tm5. 

.^yj §410, 420, 430, r^ffx 
— *J §411, 421, 43 THZ$iJ^IJ §4 

1 2, 4 2 2, 4 3 2ICfeV^TA¥t5Ii^Tf 5^ 

[004 0] ^fflSA^ff *tt:1t'74rA^-'7*> I /O-fe/u 

h*m<nfrcDxTy'7\cj£\,^xm^m4 o sic 

I /O-fe/^asHI— 0^»A*ft#4 0 8 

— *-Cf4 N •Vr'7irj\>~-7fo<n±x<n I /Oir/u£ttf£-r 
ix«-H^-efc5o A^x* h • *r-K-m, ft»ttB I 
D I O K7>f^3 0 1 Srx-f ^x-//H x feoTV-v' 
— /^3 0 2 0U'-</^'T*i^Jf^^ii:5i:V^5ic^S^WLTV^ 

/rSP&Jls {@*0 I /Oir/uo THZSiJ^lj {f-^£teffl 

rHZfflUPJ «*4 1 2, 4 2 2, 4 3 2*ttflt5i 
tfCjloT, BID 1 4 0 1, 402, 4 0 3 SrftfW" 
(U^.^-KTOiff) o I/O 



ox, h • ? v^\zmz&m\.itTx h • > 

/Ot;HiS<3<) ■C^»»/iB»«HW**pTI6lc45r 

-/^rtlJUWftLfctt*^^ h • i'tt, ICO^gfl 

io (ctB£ ttf^ S frZ> * - > t Jfctt L ft ix tffc 
6>4l*. mlxEOiplc, ttr^ h • 7yf-4:BS7- 

*x ^ ^ ics<5 < *xna^tt2i%0!i«>*£» fc n* 

h • >tt* llO^iJtjfeSftKlcfBoT 

x^ h • =7 v^frhKmoy FtSwti^iot'sa 

^h*SO!>:Wfy7'm ttJJUfcRICI/O-fe/u 
ffi<DBTflB4*MBft^# — ^4 0 8Tt^ ht^r 
t^"C^5, x^ YX&<»fc<0* 1 Ty~7~QYZ± 

20 t^trtSf^ hco^x^^^r, -t-^^/w— -7fo<Dtt 

ii-5ffeO^:TtO I /Ot;K:*tLTSat 5 CI t^-e 

[ 0 0 4 1 ] 2 . 4 I /o±/\s<Dtt&/mmztt-tz> 
ii?^ BIDIll SiJoA^if^ v^to^S r_K9>f^ 

*jh (d i ) j m-^isa^sw-r^o d i m^cxox, 

t5wi:^5o Sot, :^)DHff?:ffflt5: 
30 iiaot, B ID I 4rK9^/<»ff*— Kfttfl^i/— 

7 7^fc*i:B idiodi o^ir^h^ffl-rs 

[0 0 4 2] I /Oir/KDft^O-^y^— 7^14 fL 

^•THtf, D HltS:«fflLtB I D I <Btt»/»i!MH 

y^-7 p O#<tt HBO I/Oir/KDD I A^t^Sc 
igc£*U I /Oir/uoVN-fixfc Tlj *o»J«W#»^ 

to I /0*/uoW-»/iH»*fflS:«6dW-rs t^n og 
[0 0 4 3] BfKO#T?»3BLfcB ID IO THZSJ^J 
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(10) 



(OfrL^D lie* 577*0— ^-C|4, l/Oir/KD#^ 
7 B n-^ttHZI£<fc5T7*n-^Ifi<ftv^ ^r<OS 

sis, #©jffli{f ^mmu>><» i /o-ir/u 

[0 0 4 4] 0 5ii, D I \zi:iT-/n—=f-<r>\m^:^ 
1% I /O-trA^M^-tf-^/U— 7*5 0 1 75IE5 0 2 
£, D Hlt^Ltailt5fcroi:fitt5, G-f 
7*7*A- — 7°rt"C, !2 5<D0iJl4 r Lj <@(D I /O-trA-5 1 
l753E513i52 175S5 2 3 £r^W% iWlftWICj: 

*u4, tlj *<o*fLv^«Kr^-fe^T»r«4*JWflr* 

MS 3 1 75M5 3 3#*A£*tTV^ 0 #MWt-IHftr4 
4t©t^^- 7°<DjE6fel;: 1 I /O-fe/WOD I A 

IC 2 *8l±©1H»flr i gjj^ £ itfcV % d i £i£SE LTV> 
5. MS 1 «J*ft*l»5 3 1 14, 0 2 CO I 

/O-feA-5 2 1 ^fcf-^^/U— 7*5 Old /0-fc/W5 
1 l£<OD I A^iSfflfcf*. SS2fHWM-iHl5 3 2 
14, ty^-y5 0 2tD I/Ot;u5 2 2i»bty^ 
A— 7*5 01OI /Ot/l'S 1 2i£fflD I A^JiSiBH* 
5. MIC, n#I<73ffl»(t#iH5 3 314, 7"7*^- 
7*5 0 2 <D I /O-fcA-5 2 3 £^-^7* 7* A— 7°5 0 1 CD 
I /Oir/W 5 13 i2©D I K?) bt$kWiir£> 0 ^b^K, 
^W«fiS;-ei4, Oft"? if M- 7*5 0 175S5 0 2|CJH^ 
X I" L J i®<D«{f-S§-5 3 1M5 3 3<D#a-|CJ:oT 
lEfltli lfio I /OirA<£|5]B#lcf&J®-r5w b&X% 



5, #f-7*^/i'— 7*-ei4, £-c<o rTH* i /o-t/Ko# 







B I D I 




B S 




D I 




HZ 




I C 




I/O 




MCM 




SCM 




SR 




SRL 


h • l/'^^ 



[0 0 4 5] itfttLt, *^B^<73fil^;lwgiLT«T 
(1) hi-^#M*»{t***:1f-3*«— h-TS^yT* 



^•5Nl@co I /Oir^iSr^T U ±iEx7, h2fi£l4, ± 
EN*© I /O{f#^£M{B*T-c0f-7*7*A'— -f\^{T)V 

fy/- *$*x — /KO±12M*<D I /Oft^O lot 
««t5^fy^t. ±E*®liIK4r^Wr5^xs'7- 
i£WU ±iE##rt-57.xy7'l4, 7-x h 
£±1E7 7, h • 7-y^\Z&$i-t-Z>A\ £fc(47* hflMf- 
io £ 1 *W±0 I /0«#Hli^-f Ste^T**^ y 7* 
i, ±IE-^7*i//W— 7'(75#-«rCD4 3 -CI/0-fe/KD10(0 

-fflWf^y-fh. ft»Lfc I/O-fc/Mfrfl-LTJt 
Er^ 1- ±I27 V S'7'- ^rS?a. 

-/KO±C I /0«*l*fc:Srt&ofc«*«:TOIILfc« 

20 (2) ±ibi /o-fc/w>£-t&#^-- <£ ? i-^h*j 

m?£^* b • ^^-X-J:oT±IE^«f-rS^7 1 y7 , Sr 
S«-r^w«!:^#mii-5±l2 (l) mm<DT* b* 

o) ^^7*^x^7° i4, mtimwi*ftm 

5±IE (1) £fc!4 (2) l5«<Dx^h^„ 

(4) ±i2w-^-^-^7*^7 i ; x7'i4, Axmwi&ftm 

30 cD-^7*-lry SS:#^L, glt)co I /O-fe/UiSrrS^-rsr 
t§r#®<!:-r5_hl5 (1) , (2) $fc!4 (3) f5«co 

(5) JbI2 I /O-fe/KOW^S.t/^^JilET 1 ^ h • 7 

s (4) cov^-rn^icis^oT 1 ^ h^-&„ 

(6) ±12 1 /O-fe/K0'>^< it, lol4^r<D#|&-?^ 
^SrK-f^f-^V^ff-^lcioTffilSl-r^ricO-C^ 
5^*16] I /OWfcS; i4r#ffiii-5±12 (1) 
7bm (5) ©vi"nd»l-iBtt<D7'^ K^-jS, 

40 (7) ±IEI /Oir/KZ>'>fc< i t, 1 oI4^cd#?&-^ 

irini I /Oir/ut?fo«9, ±E-r7*^/w— 7•(7>#*^c*^v^ 

!4#-< Tt i o-e$,^r tSr#iaii-5±l2 (1) 7bW 
( 5 ) cot ^-fixi»fcf2»loy 7. h ^j£„ 

(8) N^iomaiHiK i /ofi-^»**-t-5^^< i fc 

locomaiilK (6 0 7) ^t5fs'7'-*v?a- 
(6 0 4) "CfcoT, iEfcWaBSrSK^yT*- * 
v>*-M:Sit5ff?l:ffilt5P* (PI4NJW±) <o 
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(ID 



•*$*a-^ffi (6 0 5) SR^T'- ^a-* 

■ /u#M» i /o«****i-*rt« 

• /UB (6 0 6) ir, ±IB^as^^^- 

I /0«*l|Ort<D 1 **fctt««*t»jKi-5 
Eft*. ±EN*o I /Off*»t±EP*Of y ^ • 
^rv^-zM^SS I /om-%1&W7 J Zy HBO««ttUT 
fooT. ±EN*<0 I /0{|^»Srfy^-/IC^ 
— :/{kU ±Bt^^- ^O^^ttR-"^?:/ • ^ 
S^-A^SS I /0«*»i»«S*Lfc«WBB I /O 

iftmtir%f-yy • *^a-A/ (6 0 4) o 

(9) ±Ert»f-*r ■ ■^a—A'B (6 0 5) ifc-k 
SSP^fy^* — A"rtSB I /Off^^ESt 

hi-5Ct5:#mi:-r5±ia (8) Eft 

[■B0«¥&Rn] 

[Hi] Bitt, *#*3tT-*y* 5 1/ 

[B2] H2U, I C±©a*[S K7^^/^'>-^ 
I /OirA- (B I D I ) ©^fWfBftSr^-^H-C**. 
[13] 1311 bidu:^bidi ^atfSi-sf 8 - 



10 



20 



[124] H4I1 BIDI©t^-/u^S:i*t5^ 

A— ^ttKy MkU c:ft60{t»/*»«tllttW««) 
MbS-lt (DI) m^±oT*JWi-So 

[16] l6it. ^S^HiS^Jic^orf 1 ^^- 
I c 

#Jfcfe*US?;** (BSW 

SUf AM* I /Oir/u 
B I D I 

*a i /o* 

S-f (HZ) 

■r^ h • ? y^ 
B I D I 

41 2, 42 2. 432 HZSJW 
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(72) h • 1f/\"<zs 
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t>ft y/u^^ai— ^ is 
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